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PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Before examination of the above-identified application, please amend the application as 
follows: 

IN THE SPECIFICATION 

Page 1, line 23, after "shown). " insert -A prism 20 with reflective surfaces 21 
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Page 2, line 6, after "The" insert -reflective surfaces 21 reflect laser light 11 
from a light source (not shown) and the--; 

line 22, change "distinct" to -distinguished--. 



Page 5, line 24, after "V groove shape" insert -(a reverse shape so as to 
fabricate a hill shape)-. 
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IN THE CLAIMS 

Please AMEND the claims as follows: 

5. (ONCE AMENDED) The optical disc of claim 4, wherein [a thickness of] said 
protective layer is [thicker] higher than [those of said micro-embossments] peaks of the hills. 

REMARKS 

This Preliminary Amendment is submitted to improve the form of the specification and 
claims as originally-filed. 

It is respectfully requested that this Preliminary Amendment be entered in the above- 
referenced application. 

If any further fees are required in connection with the filing of this Preliminary 
Amendment, please charge same to our Deposit Account No. 19-3935. 

Respectfully submitted, 
STAAS & HALSEY LLP 

Date: February 25. 2000 

700 Eleventh Street, N.W. 
Suite 500 

Washington, D.C. 20001 
Telephone: (202) 434-1500 
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TITLE OF THE INVENTION 

OPTICAL DISC HAVING A SUBSTRATE WITH MICRO-EMBOSSMENTS 

FOR TRACKING GUIDES 
CROSS-REFERENCE TO RELATED APPLICATIONS 

This application claims the benefit of Korean Application No. 99-13453, filed April 16, 
1999, in the Korean Patent Office, the disclosure of which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an optical disc, and more particularly, to an optical disc 
having an enhanced recording density, and fabrication of the optical disc is facilitated and 
tracks are narrowed. 

2. Description of the Related Art 

In general, a near field recording drive is used for recording data on a disc or 
reproducing data from the disc in which an optical spot focused on the disc forms a near field. 
In the near field recording drive, a light flying head and a disc are spaced from each other by a 
predetermined interval, in order to record, reproduce and erase the data with respect to the disc 
to which a near field is formed. This technology is disclosed in detail in U. S. Patent No. 
5,470,627, which will be briefly described below with reference to FIG. 1. 

FIG. 1 is a view for explaining a general near field recording drive. The FIG. 1 
apparatus shows a state where a light flying head supported in a suspension 12 of a swing arm 
10 is floated from the surface of an optical disc 40. The light flying head includes an objective 
lens 30 and a slider 31 mounting the objective lens 30 thereon, and a magnetic coil (not 
shown). The optical disc 40 of FIG. 1 is a double-sided recording disc, in which two sheets of 
discs each having a one-sided recording surface are assembled with each other. The disc 40 
has grooves 50 and lands 60 formed on the top and bottom surfaces of a substrate 45. 
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A recording/reproducing operation of the FIG. 1 apparatus will be described. In the FIG. 1 
apparatus, the slider 31 rests in a parking zone (not shown) toward the inner diameter of the 
optical disc 40 when recording and reproducing operations are not performed. At the recording 
and reproducing times, the slider 31 is floated from the parking zone and moves to a data 
5 region of the optical disc 40, in order to perform the recording and reproducing operations. 
The objective lens 30 refracts laser light 11 emitted from a light source (not shown) and emits 
the laser light toward the optical disc 40. The light emitted from the objective lens 30 is 
focused in the form of an optical spot on the optical disc 40. 

A near field is formed between the surface of the objective lens 30 on which the laser 
JJjl light 11 is focused and the optical disc 40. As a result, information is recorded on the optical 
* disc 40 and read out from the optical disc 40 via the near field. That is, the light focused on 
f"*. the surface of the optical disc 40 becomes a heat source, to heat a recording layer of the optical 
! 2 disc 40 higher than a predetermined temperature. If a current flows through a magnetic coil 
^ during heating to thereby generate a constant magnetic field, the vertical component of the 
P magnetic field forms a vertical magnetic sphere on a recording layer of the disc, to thereby 
f!! perform a data recording. When the recorded data is reproduced, the light flying head 
O irradiates laser light toward the surface of the optical disc 40 on the vertical magnetic sphere 

and reads data according to a deflection direction of the laser light reflected from the surface of 
the optical disc 40. That is, the reflective light reflected from the reflective layer coated on the 
20 surface of the optical disc 40 is incident to the objective lens 30. The tracking during recording 
and reproducing is possible as the patterns of the lands 50 and the grooves 60 formed on the 
substrate 45 are distinct by the reflective layers. 

A more detailed structure of the optical disc 40 used in the FIG. 1 apparatus is shown in 
FIG. 2. On the front and rear surfaces of the substrate 45 shown in FIG. 2 are formed grooves 
25 50 and lands 60. On the grooves 50 and lands 60 are formed respective reflective layers 41, 
dielectric layers 42, recording layers 43 and protective layers 44, in sequence. In the case that 
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pits are formed in the portion of the embossed lands 60 to perform a data recording, the 
grooves 50 are relatively formed in an engraved fashion. Here, the reflective layer 41 used for 
enhancing a reflective efficiency is coated in comparatively uniform thickness on the planar 
lands 60. However, the reflective layer 41 is not coated along the pattern of the grooves 50 in 

5 the narrowly engraved grooves 50. That is, in the case of the grooves 50, the reflective layer 
41 is coated on the grooves 50 in a fashion where the former backfills the deep portion of the 
grooves 50, to accordingly vary the shape thereof. In the case that the dielectric layer 42, the 
recording layer 43 and the protective layer 44 as well as the reflective layer 41 are deposited in 
sequence, the grooves 50 are also deformed in a manner where deep portions are backfilled. 

Jj) Referring to FIG. 2, when the reflective layer 41, the dielectric layer 42, the recording layer 43 

;5 and the protective layer 44 are deposited on the substrate 45 having the grooves 50 thereon, it 
can be seen that the depths and the widths of the grooves 50 are deformed gradually. 

J As described above, since four or more layers are deposited on the substrate on which 

^ the grooves are formed in the optical disc, the grooves are backfilled with sputtering particles. 

§J As a result, a signal detected by a light flying head is feeble. Meanwhile, there is a method for 
equaling the groove width and deepening and narrowing the groove depth so that the signal 

p detected by the light flying head becomes greater. However, this method makes disc 

fabrication difficult since a stamper for fabricating a basic form of a substrate should be 
fabricated in the form of an inverse V-shape. 

20 SUMMARY OF THE INVENTION 

To solve the above and other problems, it is an object of the present invention to 
provide an optical disc for use in a narrow track pitch in which a groove deformation is 
prevented at the time of a multilayer formation and fabrication of a high density disc is 
facilitated. 
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Additional objects and advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned 
by practice of the invention. 

To accomplish the above and other objects of the present invention, there is provided an 
optical disc comprising: a substrate having that portions and micro-embossments, which are 
track guides, protruding from surfaces of the flat portions; a reflective layer formed on the 
surfaces of the flat portions and the micro-embossments of the substrate; a dielectric layer 
formed on the reflective layer; a recording layer formed on the dielectric layer; and a protective 
layer formed on the recording layer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above object and other advantages of the present invention will become more 
apparent by describing the preferred embodiment thereof in more detail with reference to the 
accompanying drawings in which: 

FIG. 1 is a view for explaining a general near field recording drive; 

FIG. 2 is a view showing a more detailed structure of the optical disc shown in the FIG. 
1 apparatus; and 

FIG. 3 is a view showing the structure of an optical disc according to an embodiment of 
the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

A preferred embodiment of the present invention will be described with reference to the 
accompanying drawings, wherein like reference numerals refer to like elements throughout. 

FIG. 3 is a view showing a structure of an optical disc 400 according to an embodiment 
of the present invention. The optical disc 400 of FIG. 3 is a double-sided disc such that data is 
recorded on both sides and data is reproduced from both sides. The optical disc 400 includes a 
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substrate 405, and reflective layers 401, dielectric layers 402, recording layers 403 and 
protective layers 404 which are respectively arranged on both sides of the substrate 405 in 
sequence. The optical disc 400 of FIG. 3 has a symmetrical form of the top and bottom parts 
centering on the substrate 405. The surfaces of the substrate 405 includes flat lands 600 and 
5 embossed hills 500 of a peaked hood shape which protrude from the surfaces of the lands 600. 
The optical disc shown in FIG. 3 includes flat surfaces of the lands 600 for recording data on 
the surfaces of the substrate 405 and the embossed hills 500 protruding from the land surfaces 
600, which are used as a guide plane for tracking. Here, the hills 500 have a height of A/4 (A 
is a wavelength of laser light 1 1 irradiated on the optical disc 40) from the surfaces of the lands 

JUQ 600, respectively. 

The following description relates to each surface of the substrate 405 as there are two 
IT surfaces of the substrate 405, each having the lands 600 and the hills 500. The thin-film 
r reflective layer 401 is formed on the surface of the substrate 405, which includes the surfaces 
H of the lands 600 and the hills 500. On the outer surface of the reflective layer 401 are formed a 
5 dielectric layer 402 for boundary of a recording layer 403 and the recording layer 403 for 
fU recording data. Finally, a transparent protective layer 404 for protecting the recording layer 
□ 403 is formed on the recording layer 403. The thickness of the protective layer 404 is to avoid 
an occurrence of an unstable float of the light flying head or a stiction phenomenon, due to 
unevenness of the disc surface. For this purpose, the protective layer 404 is formed higher 
20 than the hills 500 embossed on the substrate 405 or a pit plane (not shown) for storing 
information thereon. The surface of the protective layer 404 having the above thickness 
maintains flatness. As described above, in the case that the hills 500 are provided as a basic 
pattern of the substrate 405 of the optical disc 400 shown in FIG. 3, a stamper is fabricated in 
the form of a successive V groove shape. Therefore, disc fabrication is facilitated and disc 
25 tracks can be narrowed. Thus, a recording density can be enhanced. 
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A process for recording and reproducing data on and from the optical disc 400 shown in 
FIG. 3 instead of the optical disc 40 shown in FIG. 1 will be described below using the flying 
head shown in FIG. 1. 

During recording, laser light 11 is incident to the objective lens 30 to thereby form an 

5 optical spot on the bottom of the objective lens 30. The formed optical spot becomes a small 
spot which is inversely proportional with a refractive index of the material of the objective lens 
30. The optical spot becomes abruptly large after it comes out in the air. However, since the 
optical disc 400 is close to the objective lens 30, at a distance of A/10 to X/5, a near field is 
generated. Thus, the optical spot is transferred to the optical disc 400 with the size of the 

10 optical spot maintained. During reproduction, the optical spot is reflected from the reflective 

>3 layer 401 coated on the outer side of the substrate 405 of the optical disc 400 shown in FIG. 3 
and returned to the objective lens 30. In this case, since the lands 600 and the hills 500 of the 

^ peaked hood shape which are formed on the substrate 405 are discriminated by the reflective 

^ layer 401, tracking is possible. 

© In the above embodiment, the optical disc has been described with respect to a double- 

ilj sided disc. However, the present invention can be applied to a single-sided disc. 

Q As described above, the present invention includes the lands and hills on the substrate of 

the optical disc, to thereby facilitating disc fabrication. Accordingly, tracks of the disc can be 

narrowed, to thereby enhance a recording density. 
20 Although a few preferred embodiments of the present invention have been shown and 

described, it would be appreciated by those skilled in the art that changes may be made in this 

embodiment without departing from the principles and spirit of the invention, the scope of 

which is defined in the claims and their equivalents. 
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What is claimed is: 

1 1. An optical disc comprising: 

2 a substrate having flat portions and micro-embossments, which are track guides, 

3 protruding from surfaces of the flat portions; 

4 a reflective layer formed on the surfaces of the flat portions and the mirror-embossments 

5 of the substrate; 

6 a dielectric layer formed on the reflective layer; 

7 a recording layer formed on the dielectric layer; and 

8 a protective layer formed on the recording layer. 

;^ ■ 2. The optical disc of claim 1, wherein said micro-embossments are hills of a peaked 

f% hood shape, respectively. 

H 3. The optical disc of claim 2, wherein said hills of a respectively peaked hood shape 

£| each have a height of X/4 from the surfaces of the flat portions, in which is a wavelength of 

\% light compatible with the optical disc. 

1 4. The optical disc of claim 1, wherein a surface of said protective layer opposite that 

2 formed on the recording layer is flat. 

1 5 The optical disc of claim 4, wherein a thickness of said protective layer is thicker 

2 than those of said micro-embossments. 

1 6. The optical disc of claim 5, wherein said protective layer is transparent. 
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1 7. The optical disc of claim 1, wherein said substrate has a first side having the flat 

2 portions and the micro-embossments, said substrate further comprising a second side opposite 

3 and substantially parallel to the first side and having second flat portions and second micro- 

4 embossments, which are track guides, protruding from surfaces of the second flat portions, the 

5 optical disc further comprising: 

6 a second reflective layer formed on the surfaces of the second flat portions and the 

7 second micro-embossments of the second side of the substrate; 

8 a second dielectric layer formed on the second reflective layer; 

9 a second recording layer formed on the second dielectric layer; and 
10 a second protective layer formed on the second recording layer. 

4 8. The optical disc of claim 7, wherein said micro-embossments and the second 

% micro-embossments are hills of the peaked hood shape, respectively. 

PL 9. The optical disc of claim 8, wherein the hills of a respectively peaked hood 

;1i shape have a height of XI A from corresponding ones of the surfaces of the flat portions and the 

CB second flat portions, in which A is a wavelength of light compatible with the optical disc. 

1 10. The optical disc of claim 7, wherein outer surfaces of the protective layer and 

2 the second protective layer extend further from the substrate than peaks of the hills. 

1 11 . The optical disc of claim 3, wherein a thickness of said protective layer is 

2 thicker than those of said micro-embossments. 



-8- 



SSE-1528-US 



1 12. An optical disc comprising: 

2 a substrate having a first surface with first protrusions extending from the first surface, 

3 wherein the first protrusions are track guides for data. 

1 13 . The optical disc of claim 12, wherein the first surface has first flat portions 

2 between the first protrusions . 

1 14. The optical disc of claim 13, wherein the first protrusions are hills of a 

2 respectively peaked hood shape. 

14 15. The optical disc of claim 14, wherein each hill has a height of A/4 extending 

from the first flat portions, wherein X is a wavelength of light to record and/or reproduce the 

f§ data from the optical disc. 

jlj 16. The optical disc of claim 12, further comprising: 

I ft a first reflective layer formed on the first surface and the first protrusions; 

3* a first dielectric layer formed on the first reflective layer; 

4 a first recording layer formed on the first dielectric layer; and 

5 a first protective layer formed on the first recording layer. 

1 17. The optical disc of claim 16, wherein the first protective layer is formed further 

2 from the first surface than peaks of the first protrusions. 

1 18. The optical disc of claim 17, wherein the first protective layer has a flat outer 

2 surface. 
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1 19. The optical disc of claim 17, wherein the recording layer has grooves 

2 corresponding to and above the protrusions, wherein the grooves have a depth substantially as 

3 a height of the protrusions. 

1 20. The optical disc of claim 15, further comprising: 

2 a reflective layer formed on the first surface and the protrusions; 

3 a dielectric layer formed on the reflective layer; 

4 a recording layer formed on the dielectric layer; and 

5 a protective layer formed on the recording layer. 

;4 21 . The optical disc of claim 19, wherein the protective layer is formed further from 

ha the first surface than the peaks of the protrusions. 

fl 22. The optical disc of claim 12, further comprising: 

S| the substrate having a second surface opposite to and substantially parallel to the first 

I j| surface with second protrusions extending from the second surface. 

1 23. The optical disc of claim 15, further comprising: 

2 the substrate having a second surface opposite to and substantially parallel to the first 

3 surface with second protrusions extending from the second surface, the second surface having 

4 second flat portions between the second protrusions; 

5 wherein the second protrusions are hills of a respectively peaked hood shape, each hill 

6 having a height of XI A extending from the second flat portions. 
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1 24. The optical disc of claim 16, further comprising: 

2 the substrate having a second surface opposite to and substantially parallel to the first 

3 surface with second protrusions extending from the second surface; 

4 a second reflective layer formed on the second surface and the second protrusions; 

5 a second dielectric layer formed on the second reflective layer; 

6 second recording layer formed on the second dielectric layer; and 

7 a second protective layer formed on the second recording layer. 

1 25. The optical disc of claim 24, wherein the first protective layer is formed further 

f§ from the first surface than peaks of the first protrusions. 

IjJL 26. The optical disc of claim 24, wherein the first protective layer has a flat outer 

surface. 

St 27. An optical disc which stores data, comprising: 

j J| a substrate having a first surface; and 

;i first protrusions extending from the first surface, wherein the first protrusions are track 

4 guides for the data. 

1 28. The optical disc of claim 27, wherein the first protrusions are integrally formed 

2 of the substrate. 

1 29. The optical disc of claim 27, wherein the substrate has a second surface opposite 

2 and substantially parallel to the first surface, the optical disc further comprising second 

3 protrusions extending from the second surface, wherein the second protrusions are track guides 

4 for the data. 
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1 30. The optical disc of claim 28, wherein the substrate has a second surface opposite 

2 and substantially parallel to the first surface, the optical disc further comprising second 

3 protrusions extending from the second surface, wherein the second protrusions are track guides 

4 for the data and are integrally formed of the substrate. 

1 31, A method of forming an optical disc which stores data, comprising: 

2 stamping a substrate to have first protrusions extending from a first surface of the 

3 substrate, wherein the first protrusions are track guides for the data. 

ill 32 . The method of claim 3 1 , further comprising : 

j £ forming a first reflective layer on the first surface and the first protrusions; 

g§ forming a first dielectric layer on the first reflective layer; 

: 5 4 forming a first recording layer on the first dielectric layer; and 

ill forming a first protective layer on the first recording layer. 

JSf 33. The method of claim 32, wherein the first protective layer is further from the 

2 first surface than peaks of the first protrusions. 

1 34. The method of claim 3 1 , further comprising: 

2 stamping the substrate to have second protrusions extending from a second surface of 

3 the substrate, wherein the second protrusions are track guides for the data. 

1 35. The method of claim 32, further comprising: 

2 stamping the substrate to have second protrusions extending from a second surface of 

3 the substrate, wherein the second protrusions are track guides for the data; 
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4 forming a second reflective layer on the second surface and the second protrusions; 

5 forming a second dielectric layer on the second reflective layer; 

6 forming a second recording layer on the second dielectric layer; and 

7 forming a second protective layer on the second recording layer. 

1 36. The method of claim 35, wherein the second protective layer is further from the 

2 second surface than peaks of the second protrusions. 

1 37. A method of recording data on an optical disc including a substrate having a 

r§ surface with protrusions extending from the surface, wherein the protrusions are track guides 

l3 for the data, a reflective layer formed on the surface and the protrusions, a dielectric layer 

jj4 formed on the reflective layer, a recording layer formed on the dielectric layer, and a protective 

f§ layer formed on the recording layer, the method comprising: 

K h moving an objective lens of a flying head to a distance of XI 10 to XI 5 from the 

St protective layer; and 

j |> forming an optical spot at a bottom of the objective lens to generate a near field, thereby 

|3|) recording the data on the recording layer based upon the protrusions. 

1 38. A method of reproducing data from an optical disc including a substrate having 

2 a surface with protrusions extending from the surface, wherein the protrusions are track guides 

3 for the data, a reflective layer formed on the surface and the protrusions, a dielectric layer 

4 formed on the reflective layer, a recording layer formed on the dielectric layer and storing the 

5 data, and a protective layer formed on the recording layer, the method comprising: 

6 moving an objective lens of a flying head to a distance of A,/ 10 to XI 5 from the 

7 protective layer; and 

8 forming an optical spot at a bottom of the objective lens to generate a near field; and 
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9 reflecting the optical spot fr om the reflective layer after passing through the cording 

10 layer, using the protrusions, to reproduce the data. 
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ABSTRACT OF THE DISCLOSURE 
An optical disc includes a substrate having micro-embossments, in which flat portions 
referred to as lands, and track guides, referred to as hills, and which protrude from the surfaces 
of the flat portions are formed. A reflective layer is formed on the substrate, a dielectric layer 
is formed on the reflective layer, a recording layer is formed on the dielectric layer, and a 
protective layer is formed on the recording layer. Thus, the lands and hills on the substrate of 
the optical disc enable disc fabrication to more easily facilitate manufacturing of the optical 
disc. Accordingly, tracks of the disc can be narrowed, to thereby enhance a recording density 
of the optical disc. 
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statements and the like so made are punishable by fino or imprisonment, or both, under Section 1001 of Tltti? 18 of the United 
States Code and that such willful fal9e statements may Jeopardize the validity of the application or any patent issued 
thereon. 



Full name of sole or first inventor Yortflf-Hoon LSE _ 

Inventor's Signature ^^-//cOfr? Le& , Oate ~fe,b T 

Residence Suwon-city, Kyungki-do, Korea citizenship Korean 



Post office Address 20l-1303# JukmiM Apt., Uman-dong, Paldal-gu, Suvon-city, Kyunq ki-dc 

Full name of second io?nb inventor. \lr anv > rhnl-Woft LRE — 

Secc^i inventor's Signature /<^*-J . Oate *J^fyr*W?f- ^ ^ 

Roaid^nct Sungnam-citV/ Kyunqki-do, Korea _ citizenship Ko refer/ 

Post office Address 103-604/ Daerim Apt./ Parktown, Sunae-dong ,. Pundang-gu , Sungnarc -ci t\ 

fun nam« of third t£Xt u Pnife??f' anv ° rea Chong-Sam CHONG 

Third inventor's Signature 



V; Kvungici-do, Korea citiianahip Korean . 



xes!dence 5 unci na m-c i tv t Kyungici-do, Korea citiianahip 

Post Office Address fl^-nOP, Hyundai Apt., Ya r ap -cjortg , Fundanq-giA/ SOnq.nam-C 1 1 

□Kyungki-do, Korea 
Additional inventors "arc boing named on separata ly nunfaered sheet(s) attached hereto. 
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?utl namo of fourth Inventor, if any Kan-Hp 



Fourth Inventor's Signature 

Residence Suwon-city/ Kyunqki -do , Korea 



, cttfienahi'a Korean 

pose office Address 1*506/ Moosunq Apt.; Maetan-donq/ Paldal-qu; Suwon-city, 
Kyungki-do, Korea 

Full name of fifth inventor, if any 



Fifth Inventor'9 Signature _ Date, 
Residence . _ 



Post Office Address 



Futt name of sixth fnvenror, if any 



=.Post Office Address 



[Full name of seventh inventor, if any 



Z Post Office Address 



Fu( t name of eight inventor, if any 



Post Office Address 



full name of ninth inventor, if any 



Post Office Address 



citizenship 



ijjSixth Inventor's Signature ... Date 
^Residence ^ 



Ci tiianship 



"* Seventh Inventor's si ana turo Oata 
Res i denee 



citizenship 



Eighth Inventor's Signature _ Qati 

Residence . 



Citizenship , 



Ninth Inventor's Signature _ Oata 

Residence . 



Citizenship , 



